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SUI"T,RI{T AND FINAL RPORr ChI REVEG TATICN OF CNERBURDEN

DffiITS AIf IHE ACI4SIWK I\4III\IE, CEDAR CITV, I'TAII

D:rjrrg tJle past five yeare, researctr has been conducted by nenbers ", .

of tlre faculQr of Southern Utah State @llegfe at. the Ccnrstock l4ine rrlest ::

of Cslar City, Utah. P:rogress reSnrts have been sutrnitt€d detailing net}lods:'.
j:.r".:i -

r:-sed. fhis relnrt\,rzilt sunnarize tJle inpor:tarrt aspects of the projects.. ,...''r'.'

and reccnnendalicrns based on tJle findings of the researctr team. . . r

LAIID MAI{A@{ENI ' . ,l i.

Because of the nature of the durps' it is veqir irrqnrtarrt t]lat ttri-s :''-: 
" "''': '._:-' 
.' .".

srnrject be addressed at.ttre onset of t}is retrnrt. Ttre dwps jl t}reir '.' 
.,'

present r-uun:dified ondition present an alnpst inq:ossible situation for.. ':.

:' . -'

ttre propagaLion of plarrts fi:crn seeds. Nine plant species were tested ., t: .

on ttrese u:nrodified slopes, ReplicaLions were rnade i:r both file and rcdcy .

taili:egs. After 3 years and. several plantilgs ttre only plant b shcr'r 
, .. "

germination and grcnrhJl was bitterbnrstr (B15strlg tridentata). Five sna-ff. 
. .'t

plarrts had nranaged to germinate and gtsst. ttre five seedlilgs vrere not . :

wittrin the plots vrtrere tl1e seeds were originally planted, but jn plots

belcnv. t6is seens to sr44nrt the obsenration that ttre tailings are in '' :'
' t ,-,t-

ahpsg oonstarrt notion because of their acute angle. -.:

SI.OPE }MIFICA$ICI{

Ttre results of prenrious trials jndicate tttat revegtetalion of rnine

clunp slcpes ny seeaing would be futile without slope nndification to etcE)

constant rI|J\ErEnt of ttre tailings. It is our reccnnendation that these

s1o6:es be rcdified. as ttrey r^rere i1 the npst recent investigations

(Photo #1). fhe npdificaticn of the slotre in this way has drarnaLically

inaeased the grenrdnaticn, grq^Itlt and sr:nrival of ttre rnajoriQr of the

plants tested (see Tables I' II) '



EI/ALTIATICn{ AI{D RE@NUENDAIICI{S

PTAI{I SPrcTFS

1. Pluss

Oven tJ:e test period, sj:< species of shn:bs have been planted'

as seedlilgs, bottr on nndified and rmrodified s1opes.. The follcxc- '

ilg is a sunnraq/ of eactr try species: :

'l

1. For:r-winged salt br:str (Atriple< canescens)' Not reccnnended.

For:r-winged salt br:sh, although it shcns a 54? su:nrival

rate (Table I) after 2 years as plugs on the nodified slopes,

has a grq^rbh rate whictr is veryr slcr'r' rt shsrus Little iJIn€- '=;- '.

diate prurtse on tlre nndified slo;es.

2. Senriceberrlr (anefancnier. utahensis) Not reccmnended

Ttre sunrivar rate of senri-ceberqr was 388 (Table r) '
C.rcr/rth is slcnv (see Photo #17). Results rnay have been ilF ' '"

fluenced sore tryr t]le ordition of tlre Plugs at ttre plarrting

tilre.

3. Fernbr:sh (Ctrarnaebatiaria rniltefqlir-ln) Becqrrrended

Fernbrrsh was the nrrst successful of a]'l plugs. One.hur '- 
::

dred percent (Table I) of the plarrts sr:nrived and a::e g"*tjog j

vigorously (see Photos #Il, 12). Thj-s plarrt grcr/fs to be ? ;.," . .

fairly large sh:r:b and sr::rrives in veqt harsh cordiLions' rt"

is or-:r recunrerdation tl:at fernbr:sh be used selectively in

areas t].at would be hard to ontour or tl.at it be planted 
...

randcnrly tlroughout the seeding area.

 . Sgua/"bush (Rttrrs trilobata) f<eccnnerxied

ttri-s snn:u ha-s a very good sr:::rival r'ate of 71? (Table I)

and }ike fernbush grcr/rs to be a larrgte, conspicr:ous shn:b



It ould be planted on nrrst areas of the

B. Seeding

None.of tlre girassqs grs^r on ttre unrpdified slopes regardless

ofplantingnethodrbroadcastortqrd:rcrmrlch'I"lodificationof'ttre-:

durp--slope has given scrne.encou.ragilg results, especially witJ1 the

gtrasses. Data collected jn the faIl of 1981 is reorded in Table
.i

II. Photos #L4, Lst and 16 .strcr'r tlrese grasses as tJ:ql ag>eared ' ': '

.' 
' :." j'.. ,

the tast of D4ayr L982. ftre Sj-benian r^rtreatgrass. has seed heads. T1
- grassas have g!:cF.rn in size since tJ:e data was crollected last fa1l. '

Winter sr::nrirral of al.l plarrts was e>rcellent. .,...

5.

5.



ftre only shnrbQr species vfiictr shcrved germhation hrere rabbit-

brush, antelope brtter:tu:^sh, and four-wJng salt bush (see Table II).

With r prerralent jrnrasion onto the test area tpr rabbitbnish (see

.Pho,bo #18) it was difficult to deternine which rabbitbrr:.sh plants . ,..r,

be staggered over a long period of Line. Photo #13 shorus.yo,-g ''.-

seedting as it atrpeared ttris sprilg

Four-wilg salt bush shcryed rate crt the rrrdified-

&rrp slope similar to that neorded for ploLs on ttlg ftnp tcp test

area, both quite lcr,l.. . ,,.

Fernbr-r,sh and sqr:awtcush shcrued no germination. Of t}1e shn:bs :

tried, rabbitbn:str and arrtelogn bittedcrrsh are ttre nost prunising ''

r.ltren planted frrcrn seed. With ttre natural seeding presently taleing -

place and the sourc€ of abu:dant'seed in the aliea, it would be

redrgdant to plarrt rabbitbnrsh. Antelope bitterbn:sh, cn tJ:e ottrer

hand, iE an e:<e1-lent brcnnrse. plant, and has strcmrn results "uffi
cient to resnrend its use. Cliffiiose, planted jn ttre'origina-l

study, has shcnrn scne gelxiirlation sj-ne tJ:e original data were

collected..

MINE DUMP TOPS

Recl-analion. of mi-ne dr-rrp @s can be speeded up bY scarif,ying ttrese

corPacted areas- Natural irnzasion Llr rabbitbrush is npne prevalerrt' and



germination of grrass seeds is favored by tlr.is practice. The grrasses, vltridr

were broadcast cn tJle plots, greht iJr rattrer definite ricxps (see Photo #6).

Ttris can only be eplained on t}re basi"s of a nore farzorable habitat for

germinalior in the fi:fi:qus seated tpr scarificaLion

NAmrRAt ;IE@rAmchI 
. 7,

Nabr::al revegtetaLion is ocsu:=.ing on ttre mine durps. HerAs, shn:bsr :'

and trees can be.seen orr all but t}re npst recent durps. Ihe herlcs nwt.

fregnently chsenred inchrile Palners penstenrrn (Penstencn pafrer.i)., B1azing .. ..',.'.,

star (tEntzelia gp.) and Douglas ctraenacti-s (Ctraenae.tis douglasii)' Ttre . ''...'.'
.-. .:

prevalerrt shr-ub is rabbitbrush (errygggglrmgg. nar:seosus). It has becrcne - ::i
.; 

_..i 
..

established in dense stards crr the mine dtrrp tops ard can be seen on ,'..: t;ii,

the stepest slopes. Recent cbsennLions r^tould indicate that inrzasicn

tryr rabbitbnr.sh is entranced. on itre nodified slotrn (see Photo #18). Yorng

jrnipen (finr&ggls. ostecrsperrna) and. pirqgon tl€es (Pinus edrrlis) occur on

scne of ttre older durp.

sulonr[r

Assr.uning ttrat the nerct step in the revegetalion of the 6r€tod< mirle

durps will be a g:sh to revegetate all or part of the dtrrps, we reccnnend
'.

the follo'riag: :: .

1. Alter t1.e dr-urp slopes to redue the nrcvsrent of tlre tailings at '

least to the extent ".f tfi: ncst recent vegetation trials (Phase lll; - j,
see photo #1). Terracing o.r soirE other prccedur:e n|ay h necessarl' - '.'

on ttre very large, npst recent durp. D:ring ttris slcpe nrcdificatiqt '

5fiase, attgrrpts should be made to cover rocJ<-strs,vn area-s with .' '.- ".: ..

. fixer rnatenials, t|u.s facilitating revegetatior efforbs'
' .-,'- tt



2.

Scarification of the nrrr6 recent. duurp tcps, .as seen in'pfetoc

#20, tD loosen ttre severly corpacted overbr:rrilen rnateria'lc will pre t,

.-.-'
vide a minina1 seedbed and, as ha.s been slrcr.m, enhance grrass and . .. -, :

shrnb establishnent and gnontth. ' . ' ..""' :.i'.

Brcadcast durp src6e-s and tops with a mi:rtr:re of grass ard shn:b: t t .it"'t "

seeds. A11 grasses (fegnar intenrediate wheat tOtro*-*, **;"Ut*;lt . 
'

strcnrn fair to e<cellent results r:rder aIL test oonditions (see

Photog .#2, 3, 4, 5, 9 , & 13). other shn:b species that shsred' '

fai-r results vtren planted frun seed a:re for:r-ni:rg salt br.r,sh i'.

(4lgiplex canescens)- and cliffrcse (qg^ra!i.a'ns<icana) - Ttrese.

could be added to ttre seed mi:ctr,r:re, but are rrot reoornended as

higttly a-s is bitterbrush, Ttrese shrub species will sr:pplenent 
. 

-.

t11e everpreserrt rabbitlrn:sh (Ctrnrsottrarrn:s nauseosus) v*tich is so

prevaient jn the areEt (see Photos #8, 18, 19) -

3. Selestively plant seedling plugs of arrtelope bitterlentsh' fernbustr

(Chanaebatiaria miltefolir-m)., md squa/tt ush (BbUg. trilobata) jn

aleas hard to IrDdifY slopevi,se or the nDre rocky areas. Seedling l

plugs cgluld alsci be used as needed to entrance wisual irqnct and

speed revegetaLion efforts.
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Pfptc shcnvi:rg tJ:e nranner and
Test area i-s on the rWr 2/3

extent'of sloPe nodificaticn'
of ttris slcPe.Plpto +1.



Photo #2. Antelope bitterbrush on original plo,ts. Note size variaLions.

photo #3. Ovenrier^r of antelope bitter:bn:sh plot shcwing bitterbn:stt
' plarrts ilters;:ersed with intrading rabbitlrn:^sh plants.



Photo #4. Antelo;:e bitterbr:ush
density.

(pld 2 of original plots). Note plarrt

..

Photo #5. Antelcpe bitterbmsh frcrn original plot-s.
,:.

tilcte flcnrers (arrcrrs) .



Photo #6. Tegrnar internediate vfieatgrass on original plorts. Note
plant gm^rttr i-s confiled to ::crus.

Photo * 7. Sjberian vfreatgnass on original plots.



Photo #8. O.renrierv of ttre original plot area. Note inrrasion of rabbit-
brush over enLi-re test area.
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photo #9. 'Antelo1e bitterbn:sh shrulcs on r-runrdified slopes plarrted as

. seedling p1ugs. Note tJ:e good wigor of plants'



I :la\'arlfFilr r

iS;.tiil

' Photo #10. Squavdrtash seedling on npdified slo5n test area. Planted
as a seedl:rrg plug.

photo #IL. Fernbrrsh seedling on nodified s1o5n. Planted as a seedling
plug. Note tJ:e excellent vigor.

a



Photo #12. Fernbush test plot.' Note the high rate of seedlilg sr:nrival.

photo #13. Antelope bitterbn:sh plarrt fron seed on mteified slope test area.



?4'i

#$$
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Photo #14. fntenrediate l*reatgrass

photo #15, Siberian wheatgrass frcrn seed on rcdified slope test area.



-Photo #15. Rr:ssian wild rye fiun seed on'rcdified slope test area.

+hoto #17. Serrricebeqy frcrn plugs on nnd:lfied slo1e test ar.ea.



Photo #18. Rabbitbn:sh seedlings on the rcdified slope test alea.
' seedlings are fisn natr:ral reseeding.

pho'to #19. l,bdified and r-:nnrrdified slopes. lsote natural revegetatior
r on wrrpdified slo1e.



Photo #20. Photo showing the

mine dump tops.
seedbed.of'the original test plots on the

Scarification was minimal .
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Prellminary Report of Seeding
at

Cedar Ci ty CF&I

Jus tl fi ca ti on

t, 1*a|j*,'*""-,n* 4'r.. .-+\,+fri.rjr+-.r t

0verburden Deposits

Mine

Iron mines in the Cedar City area are presently concerned with the

reclamation of surface mined areas. The areas of major concern are those

where large acreages of overburden have been deposited. It is.not feasible ..

to top dress these areas due to the'Cearth of topsoil on the unmined area.

The areas requiring vegetation are, therefore, combinations of coarse and
!*t'-. , I ,i&d.!jtr,'*rP-,lh4rr.. .-+\,*fl.rjr+* t -Gaa.a ,.*+,rrlrirdt!;ft'.i* ! *

fine fragnnents in various proportions. Natural revegetation has been very

slow and ground cover is inadequate to reduce or prevent soil erosion or

provide forage for wildlife in the area. Plants that have reestablished

naturally on the sites are: palmers penstemon (Penstemon'palmeri), rubber

rabbitbrush (Chrysothamnus nauseosus var. !lbicaulis),russian thistle (Salsola

kali), indian ricegrass (0ryzopsis hymenoides), squirreltail grass (Sitanion

hystrix), and four wing sa]tbush- (Atriplex canescens).

It is the intent of this study to test various native and introduced

plant species and determine their suitability for such reclamation projects.,

l'lethods and Procedures

Eight (8) species of grasses, forbs and shrubs; tegmar intermediate

wheatgrass (Aqropyron intennedium), siberian wheatgrass (Aqropyron sibericum),

russian wildrye (Elymus junceus), Jellow sweet clover (Melilotus officinale),

white stem rabbitbrush (Chrysothamnus nauseous var albicaulis), antelope

bitterbrush (Purshia tridentata), four wing saltbush (Atrip]ex.canescens),

and cliffrose (Cowania mexicana); were planted in a split plot randomized

block design with two (2) replications on a level area of overburden deposits.

Each species was planted in plots 30 feet by l0 feet with 4 foot buffer strips

I

!

t
I
)
L{'
';

between each species. These p'lots were then divided-into two- l-S-fee-t bylO



feet subplots. Half of each was then fertilized with 12.0 pounds of elemental

nitrogen and 120 pounds of available phosphorus per acre in the form.of ammon-

ium nitrate and treble super phosphate. Fertilizers were broadcast with a

cyclone seeder on July ll, 1977. Seeds broadcast on July 2?,1977 at the

rates shown in table l.
Plots l{ere permanently marked with metal stakes. Seed and fertilizer

were manually raked into the soil. The test site was irrigated four tines

by CF&I personnel as an aid to seed germination and seedling emergence.
it-Fl&lg..tr+-*r..e}{r;r-.5vrr$-*;,. . .5 r, i' . :" .. " '.,.rr"F, . \. x ,,,--i-ri

Plant response was measured in 0ctober and November at regular intervals

along five (5) line transects located in each plot. Data, taken with one 
\

square foot plots, included density (number of plants per square foot),

cover (estimated), average height of plants, and frequency (number of plots

t}at a plant occurs in).

Rain gauge data was collected daily and furnished to us by Mr. Jim Hale.

Resul ts

Table I shows the results of plant response. It. is apparent from this

table that the grasses were the most successful species at the end of the

growing season. Yellow sweet clover, a biennial, was a1so abundant, but the

only shrub to produce seedlings was four wing saltbush. Antelope bitterbrush,

and cliffrose require stratification (cold moist treatment) before germination

will occur. Therefore these species did not germinate this year but probably

will next year. Rabbit brush must also have a dormant seed and the success

of this species wi'll also be evaluated next summer. Two plants of rabbitbrush

were found in the plots but these were volunteer plants and not a result of

the seeding. Cover and average height were of minor value at this early stage

of plant development, therefore not included in this table. The dominant

annual in the plots was the introduced russian thistle (Salsola kali). This

plant was very abundant, but did not appear to suppress the other seedlings.
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Precipitation data for the period of study is lncluded in Table 2.

TABLE 2

Total nnnthly precipitation during the period July through Decernber

ln inches:

Jul y

0.47

Auqus t
I .89

September

0.85

0ctober

0.43

November Ercember

0.560.45

Surmary
dtl-+:tr-t*r1.* ^' r!\ -' t'

Favorable results were obtained from the three grass species and the

yellow sweet clover. Density of these species is probab'ly higher than can

be maintained on this site once the plants reach maturity. No seed germination

or seedling emergence was apparent with any shrubs other than four wing salt-

bush. Although the density of four wing saltbush is 3 plants per 100 sq. ft-

these plants attain a large stature and wi'll add materially to the plant cover

of this area. It has been well documented that bitterbrush and cliffrose

produce dormant seeds which must undergo stratification prior to germination.

This requirement should be met by the seeds oven'lintering in the soil, and

germination should occur next sPring. It is also anticipated that white stem

rabbitbrush will germinate in the spring.

Fertilization is apparently of no benefit to germination or emergence

of the tested species. In fact density is higher on the unfertilized plots

of some species.

July seeding ii not the optimum period for seeding these areas and the

results presented here must be accepted as preliminary. Further evaluations

will be made throughout the growing season of 1978.



:; -.

RevegetatLon of Overbuid6n Deposita,'{
at Cedar City CF&I Mine - Phase.II

Progress Report

The revegetation studies begun in L977 by a Southern Utah State College 
:

team of researchers were expanded in 1979 arrd L979 to include revegetaEion 
,

".iof the steep dump slopes. A variety of methods nere used along lr"Ith a ' ;
':

greater variety of plant species. A final report of che results td1l be

written-at the end of the current grorfiing season. Work compLeted to

.l
t

r...ry "{1{:.rF}r'E{.ii,* l " ':- 
'.*tsr'itsi,:i r ..

date includes the foJ-lowing:

A. Pluggtng - Shrub species.

. In the fall of 1978, plugs (see photos 1 & 2) of, selected

plant species were planted on permanent plots, marked by steel

peBsr on the sJ-ope of a nlne dunp. The permanent plots lrere

. arranged from the rop of the slope toward the bottom and placed

in such a manner as to utilize both the finer taiJ-ings and some

of those made up of larger rocks. The areas composed entJ-rely of

the large boulders were avoided at this tine.

The plants, purchased from a conmerclal supplierr included

the following shrub specles: Rabbitbrush (llrvsottramus. nauseosus) ,

Four-rring SaLtbush (ltripfel canescens), Bitterbrush (Purshia

tridentata), Fernbustr (CtramaeUatfaria nil-lefoliua) and Squawbush

(Rh"s. trilobata). These shrubs. were selected because they are

aative to the immediate area.

Placenents of the plots within each t,reatnent (flner soil

or coarse, rocky naterial) was at random. Each ploc consisted of

a single shrub species and was replicated twice. The arrangement

'l

I

I

l
I

.l
I
I

I
'l.,.|

.l
/l

9lfl'rt

:

:

1

I

:, .l

'



of the plots Ln each ireatment

(see photos 3 & 4).

ls as dlagraned 0.1-r.:

.. d-, !.rN.,.-r. !',1 ;,;r.

Top of Slope

(Finer tailings)

Rabbit I

brush 
;

Four-wing
Saltbush

I

IBitterbrush I

I
,. \e-{i!c434.-.r- 

|

Fernbush

SquawbushFernbush

Squawbush Bitterbrush

Four-wing
Saltbush

Rabbit
brush i".

':r i'

".i
.'-i",1.',1

il
.l

on

of

' t'
I'"F

-f
I

I
I
I.t
t':
I
I

I:l
I

I

(Coarse tai].lngs)

Four-ndng
Saltbush

I

.l
Bitterbrush

Rabbit | | Squawbush

*'-bllqh-*Li r**l^..".":m)rrr .- .r ...r

Squawbush Rabbit
brush

Fernbush I Four-wing

i Saltbush

Bl.tterbrush I

I

I Ferobush
t.-

Bottom of slope

Ten plants lrere planted by hand in each plot. The plots have

been checked for plant survival and growrh twice Eo rhis n"iff-i
once in May and again in July. They will be checked again this
fal1 at the end of the growlng season.

B. Broadcasting - Grass varieties and yelLow sweet crover

selected grass varieties and yellow clover were broadcasc

plots which were arranged siniJ-ar to those of the shrubs, top

slope to the bottom. The plots were lightly raked after seed

application. The grass species used were: . Russian w.lld rye,
Slberian wheat grass and rnternedlate wheat grass. yellow sireet

clover was also planted.



. The plots were

below: (See Photos

Top of SloPe

(Finer Talltngs)

Russlan I

l{iId Rye 
i

I Yel-low
I Sweet

I

Yell-ow
Sweet Glover

r ,-.tpl.A >.t r!

llntetmediate
[{heat, Grass

Siberian I
hlneat Grass 

i

Russian
Wild Rye

Internediate I
I sib"tir'
I wn".t GrassGrass I

Bottom of Slope

The resulEs of this planting method wlll'

the end of the growing season and comparisons

oulch technlque.

Eydronulch - Grass varleties and Yellow Sweet

The above-uentioned grass varieties and

arranged rrlthin the tlto treatmenta

5 & 6).

.'..'kmd.:++',"{

as
_ !,
'i:,

.:

'a
:: 

_.

i'i'",

l

'-!

c.

be calculated ac

nade wtth the hYdro-

.. ,tt '*-

Clover i-.:.1!,,'

the YelLow Sweet

Clover were applied to the plots using a'Spray-Baby llydromulcher

wlth a Kaibab organic nulch. Ihe plots tsere atranged parallel

with Ehe slope base to facilitate seed-mulch appllcatloD.

(see photos 7 & 8). The plots crossed both coarse and fine

overburden. Plot arrangenent was as dlagrer"ed in the following:

(do"t"" Tallings)

Siberian
at Grass

Intermediate It Grass
-* \.* t.Air:i, e .r. .

I Ro""i"o

_,..1..:l:: :-1*' 
', 
*

llntermediate
Fheat Grass.

I Yellow
pweet CLover

IRussian I
Wild Rye I

I i siberianYellon ; I Siberian
Sweet Cloverl I Wheat Grass



RusSian
I,rild

Rye

Interrned.
Wheat
Grass

Yellow fRussiansweer r wlld
s i b e rian I s iu e ri-" lE t er.e-E'

Wtreat r Wheat i llheat .

Grass I Grass'l Grass

Intemed.
l,lheat
Grass

Yel-1ow
Sweet
Clover

Russian
wltd
Rye

Siberian
Wtreat
Grass

Yellow I Intermed.
Sweet ! wn."c
Clover i Grass

Slberian iRussian
I,lheat I l{ild
Grass I ny.

PJ-anting took place 1n May of J:919.

results will be deternined at the close
!.. -.iJF?,,a. .. ..,-. .L4 r!\r.:r,!r...r. ,. , 13 . ! " . .

In the Future:

The germination and growth

of the current growlng seasoo.
*r.' ,tJs!:!.r'si;-ilird*Cl I j'!t'Sw.r -',;;1"-* ^+ ..

There are a number of revegetation techniques which we as a research 
\

team would like to pursue in the future, dependlng, of course, on the
rrillingness of cF&r to participate. sone of these techniques could include:

A. Terracing for better lrater conservation and ease of prantlng.
B' Top-dressing rockier areas with fine overburdeo prior to plantltrg.
c.' More exteaslve use of hydronulch with grasses and shrubs.

.

D. More extensive use of herb and grass species.

E' Succession techniques - flrst using annuals to alter aad prepare..
areas for successive planting of perennials. :.i'i

ruvestigate methods of hastening the natural revegetatio' of the
area' sone areas are non revegetating on their om.

Irnvestigate effectiveness and practicality of synthetic water_
conserrring substances such as viterr a 2 Hyd,rogel soil Ameudnent.

F.

G.
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Revegetation of Overburden
Deposlts aE Cedar City

CF&I Mlne - Phase III,

Durlng the past 2 years of revegetatj.on studies at the CF&I Cornstock

Mlne near Cedar.City several shrubs and grasses have shown favorable germ-

inatLon and growth. In llghL of the data collected (see Progress Report

Phase I & II), the researeh team woul,d like to propose several nodifica-

t,ions and variations of processes tested, and would like to introduce one

':"1-

new specles of shrub.
r!...!. )t,-r.. ri;:rr; k',. ,,- , ,L,--. ".' ' ,t' *v**. -

Discusslon

:

, . *u ,i,\:" +ir{r-*x*t.,i;.i:!
l4
I

' i'

During May of 1978, Ehree grasses (Russian Wlld Rye, Intermedlate

Wheat Grass, Slberian WheaE Grass) and Yellow Sweet Clover were applied in

slxEeen plots by the hydromuleh spraying method. Germination and growth of

Ehese seeds was analyzed in July and again ln September. None of Ehe seeds

had-gerrninated as. of September. It was felt Ehat this was due to the inade-

quate precipitation during the spring, sununer and fall. Followup investiga-

Eion on germination will be made in late fall (end of OcLober or early

November), and in the spring (April or May). It is felt that germto".a.lor_ 
,.

could sEill occur and thac meaningful data could be collected from thLs

applicatlon.

Testing the applicatLon of seed by hydromulch should be continued and

a falt appllcation could provide valuable informatlon as to Ehe t.irnlng of

applicatlon.

I,le are proposlng to repeat Ehe hydromulch seedi.ng of grasses and.

clover at a new site in the exact nanner Ehat it was applied durlng the

spring.



The shrub species seeded in Phase I have been re-anaIyzed.. . Tt^ro ,,

species, Rabbltbrush and Bltterbrush, show good growEh. These shrubs and

Fernbush, planted as plugs in,Phase II, are showing excellent survival

at Ehis dat,e.

Shrubs have not, been tesEed on Che slopes ln Che form of seeds.

After re-analyzlng Ehe plots on level ground, which were planted in Phase

I and the plugs planted in Phase II, we are ProPosing that all- shrubs

Eested by seed and by.plugglng should be repeaEed on Lhe slopes in the

form of seed broadcast.ing.

The testing of shrub seeds on the slopes may lead to the most economi-

cal rnethod of large-scale revegetaEion. These species include Bitterbrush'

RabbiEbrush, Fernbush, Four-wing salt brush, Squaw bush.

Kochia prostrata, an introduced shrub, has come to the attention of

the research team. This species has been reported as a drought-hardy plant

witlr excepEional g:owth potential on dlsturbed sires. We would like to

include Ehis species in our tesLs. Smal1 amounts of seed are available and

will be provlded by the Forest Service. We will plant this shrub, along

with our other shrubs on Ehe slopes and grow 50 plugs in the greenhouse, 
_

Eo be planted in the sPring of 1980.

Nagural revegetation has occurred on some slopes and level areas' the

mosg prevalent species involved being Rabbitbrush. As suggested in our last

progress reporc, Eechnlques c.o hasEen this natural revegetatlon should be

inves rigated .

Clipping or brush beating has been used in nonsProuEing plants as a

method of conErol. I^Ie feel that clipping or cutting back of Rabbitbrush,

a sprout.ing specieg would have a beneficial effect of increasing cover and

growth.

Two plots 20'x 20'will be established on the level areg--above-the

presenE EesE slopes. One will be clipped, the other used as a control'

r-i
:c:

.""i;ji'i r-i'1:!



Proposed Revegetation of Overburden DeposLts
at Cedar Ciry CF&I Mlne

subnitted: southern utah state college Division of Life science

Justification:

Iron mines in the Cedar City area are presentl-y concerned with the

recLamation of surfaee mined areas. The areas of najor concern are those

where large acreages of overburden have been deposited. It is not feasible

to top dress these areas due to the dearth of topsoil on the unmined area.

Ihe areas requiring vegetation are, therefore, combinations of coarse and

fine fragments in various proportions. Natural- revegetation has been very

slow and ground cover is inadequate to reduce or prevent soil erosion or

provide forage for wildlife in the area. Plants that have reestablished nat-

urally on the sites are: palmers penstemon (p"""t.ro" pg,lmeri), rubber rab-

bitbrush (!ttr@"s- nauseosus var. albicaul-is), russian thistle (lafsofa

kali), indian ricegrass (9f:ggLgas. hynenoides), squirrelrail grass (E_ffgqign

hvstrix), and four wing saltbrush (Atf:l.lex canescens),

It is the intent of this proposaL to test various native and introduced

plant species and deteroine their suitability for such reclarnation projects.

Methods and procedures:

The initial proposal wil-l test eight (8) plant species that appear suit-

able in regard to establ-ishment, erosion control, and palatability to wild-

life. The test plants wil-l be seeded in plots 30 feet long and I feet wide

in a randomized block design with 4 foot buffer strips between each species.

Nitrogen and phosphorus fertil-izers wil-l be applied to each treatment in a

split-plot design at the rates of L20 lbs. of elemental- nitrogen plus 120 lbs.

of available phosphorus per acre. The experimental design wiLl lnclude two

repJ-ications.

/ tt,./,,,,,,/ //

-J ,r
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Selected species, assuming seed source avail-abiLity, w111 include: four

wing saltbrush, Utah senriceberfy, antelope bitterbrush, yellow sweet.cl-over,

white stem rubber rabbitbrush, tegmar iirtermediate r.rheatgrass, russlan wild-

grass, and siberlan wheatgrass.

The experimentaL area !t111 be prepared to our specifications by CF&I

personnel and equipment. Seed wiLl- be broadcast and hand raked to insure

adequate "oil- "ov"rage. 
Seeding rates will- folLow. reconmendations ln TechhicaL

Note.ttcuideHnes for Recl-anation of Surface Mined Areas iri Utahrr SCS, USDA'

Test pl-ots wiLL be irrigated at a rate that will insure that the pJ-antings dre

1s! d:maged and at intervals which will provlde optinum germination, establlsh-

ment, and growth. Detail,s will be worked out be.tween SUSC researchers and

Mr. James E. Hale, CF&I project engineer.

Pl-ots wilL be permanenLly located with 2 foot lengths of reinforcing steel.

Observations will be nade throulhout the growing season and evaLuations wl-l1 be

conducted at the end of the growing season.' Results and recomrnendations wiLl

thel-be provided to Mr. Hale.

ESTIMATED COSTS

Sixty four'feet 3/8tf reinforcing steel cut Lnto 2 foot 1-engths....$ s.94

37.96Four garden rakes

one roLl 1/4 inch twine (320

Mileage. .......,.. ..... ........$ 49OO-a
/'I,a/

Salaries: 36 nan days G$10.00/hr app.. ..&Y:90'

secretarial... ......$ /so.oo

Seed costs.... ....: ..... .-.....$ 28.00

Fertiu'zet"" """'$ 13'oo

v{l_
IndirectCosts (L2.0%)..... ...$/435.48..:-

Total Estlnated'.Cost $4,354:88
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LMC LM graveli',' sanCr/ lcram, 4 to 8 percent slopes

.-l
.*) ( P "o{,' l.ill'T/t z/n r

gravellY sandY claY 1oarn,
icist; moderate coarse

Thesoi]-representedbytlris'symbolonthephotoisdeep,and
well cirained. Siopes range iroh q to 8 percLnt. Typically, !1"
surface layer i; ; bror^m"graielly-sandy- loam that contains 20

to25percentgravel.Itis2to3inchesthick.Thesubsoilor
next underlying lalzer-is a dark bror'in gravelly sandy clay loain

thar conra.ins 1a tc 2-5 percelf gi""e1 ,5nd 0 tb 5 percent cobble '
It is 6 to 16 ir,"t"" thick. The"second underlying layer is a

broru.n and pinkish r+hit" -gtu.tgliy sandy clav lbam and gravelly
sandy loam "orlui"i"g 

20" to 3C percent gravel and is underlain
by a carbonar;-;;;;;;ea narat"n'1! aboul 50 inches. Permeabilitv
is moderately slor.r, runoff. il medium and the erosion hazard is
moderare. evaiii;i; ;;;t.rroraiog capacitv is 6 to 7 inches and

the water supplying "tpt"tty 
is i to B inthes annually'

The soil formed in alluvium from intermediate igneous rock' It
;;;";;-;" arr-"ri"i fans i1 rhe wesr part of the survey area.

Elevation ranges from 5,550 i; 6,000'feet. The vggetatioa is
dominanrly j":i;"i, 

"pi"v"""pi"", '"iif ftot", prickly pear'' snake-

week, pensLe'ion, neeciieanotiriead, threearu', galleta and Indian
rj-cegrass.

The crimate is ciry subhumid. Average annual precipitation is 11

ro 13 inches;-r;;i't ;;;;1-temperature is 49o'to 51" F" and the

frosr-free p.rioJ is 115,to-i!S days. The soil is used for live-
;l;;k grazLng and wildlife habitat'

Texture of the subsoil- ranges from gravelly sandy "lty 
loam to

gravelly q:r*i t;;;:-R;"t 
- iirg*ents range from 0 to 5 percent

cobbte ano z0 to 30 percettl-Ei"tuf . loEf< fragment conient of the

second underlying layer rr"gE=-f!t* O to 5 p6rcent- cobble and

20 ro +o purivu;;";;+;i 
-irr; 

carbonates-rta.tL been leached out of
rhe surface ;;a sibsoil tttJ-tuJeposited in the undet1l1"e,1.i:::
ar deprh t"rr[iig"it"t-rO-it lB inches below the surface' rn mucn

of the aTea,"a Earbonate cemented hardpan does not occur'

Included with this unit in mapping are sma1l areas of cM gravelly
loam, 2 to :--per""rrt "fop.sl-'"ioafi -afeas of Kd loam, 2 to 5

percent "ropu!]';;-";;ii-"iu"" 
of Motoqua very eobblv sandy loam'

-8 to 25 Percent sloPes '

A representative profile in a noncultivated areas ' located about

3 miles southeast of Oe""ii Mound' near the center of Section 15'

T.36S.,n.^^f:-W.,follows(ProfileNo'507):
Brown (7.5YR 5/2) gravelly light ""19I-1o"*' 

dark
;;;; iz.svn l'tzi fioist; weak-verv !!i' prqtI.
structure that parts to moderate medium and fine
;;;il;l.t-uio"i.y structure; sofe' .very friable'
nonsticky, tto"pf-tstic; -few fine and very fine
roots; few *.;i;";"a'rittt and many very fine and

;i;;;'vesi"ul;;;";;;; 2o to 25 Peicent Eravel
and 0 to : p"i"uirt cobble; 

-noncaicareousl moderately

"f 
["ii"" qpir b - o) ; clear smooth boundary '

A1 0-5 cm

o-2"

Bzt 5-46 cm
2-L8

Dark brown (7.2YR 413)
a;;k brov,m (; . svn 3 i 3)

((1) f\ | 1,", /1,, ,,.f



i"ouc) conr'
Page 2

Clca 46-76 cm
18-30"

C2ca 76-L09 cm
30-43"

C3ca L09-L27
43-50"

subangular blocky structure that parts,to moderate
mediui and f ine -subangular blocky; hard, firm,
sticky, plastic; few medium, line and very fine'
roots ; 

- 
f-ew fine, connon very fine and many micro

tubulir pores; coinmon thin blay bridges. on-ped 
-

faces an'd itt Pores ; 20 to 25 percent gravel and
0 to 5 percent.cobble; noncalcareous; moderately
alkalinl (pH 8.0); clear smooth boundary.

Brown (7.5YR 5/3) gravelly light sandy 
"-1"y-loam,dark brown (7.5YR -4/3) moist; massive; hard,

iiiable, slightly sticky, slightly -plastic; few
very fine roots; many Yery fine and micro pores;
20 io 30 percent gravel; strongly calcareous,
lime is disseminated and also in thin filaments;
moderately alkaline (pH 8.4); clear wavy boundary'

Brown (7.5YR 5/4) gravelly sandy clay-loam, dark
brown (2. Syn 4/ 4) uroist; massive ; hard, firm,
sticky, plastic; few very fine roots; many very
fine -and- micro tubular Pores ; 20 to 30 percent
gravel; strongly calcarbous, lime is di-sseminated
ind alio in t[i; filaments; strongly alkaline
(pH 8.8); clear, smooth boundarY.

Pinkish-white (7.5YR 8/2) gravelly sandy loam, 
-

C7.5in 7/3) moist; massivel modelbtely cemented,
friable, nonsticky, nonplastic; few Yery fitle.roots;
i", r.ry fine and- micro tubular and interstitial
pores t 2O Lo 30 percent gravel; very stTongly-.
Lalcareous, lime- is disseminated and modgratgly
cemented; very strongly alkaline (pH 9.2); abrupt,
smooth boundarY. '

Carbonate cemented hardPan.C4cam L27 cm
50"

This soil is classified as fine-1oamy, mixed, mesic farnily of_-
Aridic calcic-liii".rolls. rr is in the upland Loam (Juniper-Pinyon)
range site.

'"i_.-tc4="t



cJ verv cobblv loam, 30 to 50 percent slopes.

Typically gravel and cobble cover 70 to B0 percent of the surface
forming a pavern-nt. The t.tif """ layer -is a brown very cobbly loarir

containing 30 to 40 perc_e"i-"ofUfe"and 20 to 30 percent gravel'
rt is 3 to + inctres itti"t . The subsoil or next underlying layer
is a brovrn "ra"V.ffori"tl 

red gravelly clay 19am-ggntailing 5 to
20 percent "oUUi" 

and 25 to 46 percent gr-avel. This soil material
extends to a depth of 60 inches- or morel Permeabili-ty is moderately

"i"rl-i"""fi 
i;';l";-""a itt" erosion hazard is slight' The avail-

able water iroilitg-capicity is 6 to 7 inches and water supplying
capacity is 8 to 10 inches

Rock fragments in the surface 1ay9r l."ng: flgi 19.t:- 40 percent

""uur" "fia 
zo to 40 percent grav-el. Th"- texture of subsoil ranges

i;;;-;r;vefly "iuy lbam to v6ry cobbly clay loam, very gravelly
;l"t io"o, an-d cob6ly -c1ay loam. Rock fragments range from 5 to
50 iercent cobble aira 15- to 40 percent gravel '

A representativ.e profile in a noncultivated area is located near
the center of the Antelope mountain range: SE L/4 of Section 32,
T. 35 S., R. 14 w.; photb location 14AA-30-J-7, profile number 483.

A1

B1

B2Lt

0-10 cm
0-4"

10-28
4- 11"

28-38 cm
11- 15 "

38-63 cm
L5-25"

Brown (10YR 5/3) very cobbly loam, very dark brovin
(7.5YR 2/2) moist; weak fine granular structure;
soft, friable, slightly sticky, slightly plastic;
few coarse and medium, coutrnon fine and many very
fine roots; few medium, couunon fine and many very
fine random tubular pores; 30 to 40 percent cobble
and 20 to 30.percent gravel; noncalcareous; neu-
tral (pH.7 .2); clear, smooth boundary.

Brown (10YR 5/3) gravelly heavy loam, very dark
brown (7.5YR 2/2) moist; moderate very fine gran-
ular structure; soft, friable, sticky, slightly
plastic; few medium and fine and common very fine
roots; few medium and conmon fine and very fine
random tubular pores; 15 to 20 percent cobble
and 20 to 30 percent gravel; noncalcareous; nildly
alkaline (pH 7.4); clear, wavy boundary.

Brown (7.5YR 5/3) gravelly clay loam, dark brown
(7.5YR 3/3) moist; moderate medium subangular
blocky structure that parts to moderate very fine
subangular blocky; hard, firm, sticky, plastic;
few medium and fine and common. very fine roots;
few medium, courmon fine and many very fine Pores;
few thin clay fikns on ped faces and rock fragments;
5 to 10 percent cobble and 25 to 30 percent gravel;
noncalcareous; mildly alkaline (pH 7.6); c1ear,
irregular boundary.

Brown (7.5YR 5/4) gravelly clay 1oam, dark brown
(7.5YR 3/4) moist; moderate medium subangular
blocky structure that parts to moderate very fine
subangular blocky; hard, firm, sticky, plastic;

B22t

(1)



(CJ) Cont'
Page 2

B23t 63-LL7 cm
25-46"

B24t LL7-152cm
46'60"

few medium, fine and very fine roots; few

medium, "o*oi-'fi"t 
and many very fine random

tubular pores; ;;t*t;--moder-atelI thick-clay
films on ped faces and on-rock fragments; 15

to 20 percett^lIilurZ--ind'- 25 percent-gfavel ;

noncalcareous , 
-iiiiiv*"irt"iii"- (pn 7:6) ; gradual 

'
smooth boundarY'

Brown (7.syR 5l+) gravelly qr"v-1o:Ti-.q:tk
brown (7 . 5YR q'tii fioi"t; iiroder-ate medium sub-

;;ilit;'blockv structure that parts to strong
veiv f ine ,"ul"g"i;; ";l;tkr 

i t''tta 
1 - Iit*i - 

s-tickv '

rl"'"ti"l-f;;- fiie and very f ine roots ; rew

irediurn "r'a 
.oiio; ii;t ;"d" ;;;y fine -random 

tubular
pores; common"tii"i"l"ry trti"k'clay f i-lms on ped

faces and on to"fo-fragmbnts; 10 to 15 percent
cobble and 25- t; 30 pErcent' graver ; noncarcareous'
with thin lime-coating".o"-t'iaerside of some rocks;

mildly alkaliie"i;H-7:6) ;- giaauar' wavy boundarv'

yellowish red (5YR 1/.q gravelly 2L^y.1oam'
vellorvist, rud i;i-il +'toi fioi"t; inoderbte medium

fii;;;i"t-uiodrtv structure that parts to strong

very fine t"oligitr"t-ui""ttv; 'ver1- 
h?I9: firm'

IEiir.vl'^ir"tli"l f"q f ine.ind verv fine roots ;

few f ine *rro 
-iJil*oII ir"ty fine random tubular pores ;

manv moderately Lhick cf"y-iif*t ott ped faces and

on rock ft"g*"i't"; 5 perc-ent cobble and 40 per-

cent gravel; nontatcaieous; mildly alkaline
(pH 7.6) .

Thissoilisc].assified.as-loamy-skeletal,mlT?dfamilyofTypic
Areiborolls. ir is in rhe di;i"d ;;;;;-i;;* (Pinvon-ruiriper)

ilffi;;-Pi""iPitation range site


